Highlights • It is important to have physical maneuvers with valid and reliable evidence.
clarifications were provided.
Selection of patients
The patients studied were treated from January 2013 to May 2014 by explorers in the consultations of Orthopaedic Surgery and Traumatology of the Hospital Clinico Universitario Virgen de la Arrixaca (Murcia, Spain), being included in the study consecutively according to the criteria laid down.
The patients included were men and women, adults (≥ 18 years), who suffered one-sided omalgia during at least 3 months.
Exclusion criteria were: Patients with bilateral shoulder pain, fractures, and previous dislocations that could alter the dynamics of the shoulder (middle or distal third of proximal humerus, clavicle and scapula), osteoarthritis and advanced retractable capsulitis, previous surgeries with the last shoulder infiltration of less than 3 months, symptoms of cervical brachialgias or neurological affectation, and the existence of obvious deficiency in the collaboration or understanding of the orders effected by the explorer.
Evaluation of the shoulder
We selected physical tests which have been proposed as more useful and reproducible in daily clinical practice, aimed at the assessment of the painful shoulder due to tendon pathology of supraspinatus (Table 1) .
Statistical analysis
For the statistical calculations the Statistical Package for the Social Sciences (SPSS) version 19.0 (IBM Company) was used.
We calculated the concordance between observers of the tests and physical signs were assessed. For the qualitative variables the percentage of accord between the explorers and the corrected kappa coefficient [18] . We calculated the adjusted kappa index or PABAK (prevalence and bias adjusted kappa) [19] to take into account the degree of disaccord and differences between the proportions of positive and negative outcome that negatively affect the kappa coefficient [20] [21] [22] .
To find out what were the limits of prevalence or bias affecting the overall kappa value, we calculated the rate of prevalence (PI) and bias (BI) for each variable index [19] . When the PI was high, we used the PABAK value to interpret the results of reliability. For our study, we determined a value of arbitrary cut of less than -0.5 PI, or greater than
Introduction
Shoulder pain is a significant cause of morbidity in the general population. In the United Kingdom it is estimated that its prevalence is 16% [1] , increasing to 21% [2] in the 70-yearold population. Each year, about 1% of adults over 45-years in the United Kingdom presented a new episode of shoulder pain, of which only 40-50% [3] were consulted for this reason, presenting an incidence of 15 new cases per year for every 1000 patients seen in primary care [4] . Painful shoulder is the third cause of inquiry due to skeletal muscle problems in primary care and the second cause of referral for specialist consultation [1, 5] .
It is important to have physical maneuvers with valid and reliable evidence [6, 7] that complement a correct anamnesis, to obtain an accurate presumption diagnosis. Some orthopaedic maneuvers try to diagnose the affectation of the rotator cuff of the shoulder through pain provocation maneuvering. These tests can be the drop-arm test [8] , the Jobe empty-can test [9] , the full-can test [10] and the shrug sign [11] . The validity [12] and reliability [13] [14] [15] [16] [17] of these tests has been demonstrated.
Our hypothesis is that there is enough concordance in the implementation and interpretation of the orthopaedic maneuvers by expert explorers for the supraspinatus tendinopathy.
The aim of our study was to analyze the inter-observer reliability of maneuvers aimed at the physical exploration of the painful shoulder due to supraspinatus tendon pathology.
Material and Methods

Selection of expert explorers
The physical examination of patients was conducted by two Orthopaedic Surgery and Traumatology specialists with over 20 years of experience.
Both received at least 4 training sessions specific to the selected tests. Healthy volunteers were used in a first session to agree on the criteria of execution and interpretation of tests. In subsequent quarterly sessions suggestions and issues that arose were exposed and modifications and necessary Table 1 : Orthopaedic special maneuvers for the exploration used in the study of the rotator cuff.
Test
Reference Interpretation
Drop arm test [8] The appearance of pain or claudication of the affected limb was considered as positive Jobe test or empty can test [9] It was positive if pain or weakness appeared with respect to the contralateral limb Jobe test in external rotation or full can test [10] The occurrence of pain was considered positive Shrug sign [11] Considered positive in the elevation of the shoulder when performing arm abduction (Tables 2 and Table 3 ).
The values of PI, BI, corrected kappa, PABAK and the percentage of agreement with the special maneuvers of exploration are represented in Table 4 . Inter-explorer concordance in this section is highly variable. The PI exceeded limits in all cases, so the PABAK values are representative of these tests. The PABAK values oscillated between 0.505-0.799 and indicated moderate-good concordance between explorers. The percentage of agreement was 80% to 88%. May [27] presented a systematic review of six studies of reliability on procedures of physical examination of painful shoulder, including 17 high quality studies, which showed conflicting results and most with values below acceptable levels of reliability. Nomden [14] presented a reliability study of 23 tests of shoulder girdle physical examinations made by physiotherapists. The tests were not standardized or backed by bibliography. They concluded that around 50% of the tests used did not meet the statistical criteria for acceptable reliability.
Discussion
Cadogan [17] conducted a study with 40 patients and reported a good concordance between examiners (PABAK 0.67) in the drop-arm test. Our reliability in this case was greater, with a PABAK of 0.799 and a percentage of agreement of 84, 62%.
The empty-can test in our study showed a moderate reliability with a PABAK of 0.505. Ostor [13] studied 159 shoulders by a rheumatologist expert, a rheumatologist without experience in this field and a nurse, who were 0.5, to base our interpretation on PABAK values instead of the kappa value. The kappa and PABAK values for the interexplorer reliability are interpreted in accordance with the recommendations of Landis and Kock [23] : Less than 0.20 poor; 0.21 to 0.40 regular; 0.41-0.60, moderate; 0.61 to 0.80, good; and 0.81 to 1 very good.
In our study, following the recommendations of Cadogan [17] , we established minimum matching criteria so that a test may be considered appropriate for use in physical examination. When we used the absolute percentage of agreement, the minimum value that was established as acceptable was 75% [24, 25] . Regarding the inter-observer reliability, the minimum value that was accepted was 0.60 [23, 26] .
Results
We evaluated 66 patients with shoulder pain, 32 men Given that in the consulted literature we did not find any studies that analyze the reliability of the full-can test or set of tests of the supraspinatus, we believe that our work provides relevant information about the semiology of the supraspinatus tendon pathology.
Conclusions
The authors conclude that the drop-arm test, empty-can test, full-can test and shrug sign have an acceptable interexplorer reliability. Therefore, we consider that these tests are reproducible in clinical practice for the diagnosis of the pathology of the supraspinatus tendon.
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All authors have completed the ICMJE uniform disclosure instructed by a phase of training. They presented interobserver moderate reliability for the Jobe test similar to our study, stressing the importance of sessions of updating and training of specialists for the diagnosis of painful shoulder management. Michener [15] studied 55 patients with painful shoulders that were explored by an orthopaedic surgeon and an expert physiotherapist using a combination of 5 physical tests for the diagnosis of subacromial impingement syndrome. For the test of Jobe, a moderate reliability, similar to our study, was shown.
Vind [16] studied shoulders in healthy athletes who were overstraining above their heads and reported a reliability of 0.9 with a percentage of agreement of 95%. They included a training phase with 10 healthy volunteers, a phase of a global agreement with 20 players of handball and a phase study of 50% prevalence with 44 subjects, which may explain the greater concordance provided. Palmer [28] did not mention in his Protocol of Exploration of Southampton the Jobe test, classically described and used in our study, they presented it as the presence of pain in the shoulder to resisted abduction. The data presented in this study for this test were superior to ours, with a reliability of 0.81 and a percentage of agreement of 94%.
The full-can test in our study showed good reliability with a PABAK 0.761 and a percentage of agreement of 88%. We believe that this contribution is relevant, since we did not find data published in the literature consulted.
The shrug sign in our study showed a good reliability of 0.735, with a percentage of agreement of 80%. Jia [29] studied the inter-observer reliability of shrug sign, showing a very good reliability with a kappa of 0.833.
The Table 5 shows a review of the reliability of special orthopaedic maneuvers used in our study.
We believe that there are several limitations that influenced this moderate-good overall reliability. These limitations could be related to measurement data from physical examination, the difference between observers, health care pressure during exploration, the cumulative effect of pain during the exploration, the existence of a washout period and the effect of rest pain. [29] Our study
Very good Good
Citation: Moreno-Fernandez JM, Martinez-Martinez F, Santonja-Medina F (2019) Inter-Observer Reliability of Physical Examination in the Painful Shoulder: Supraspinatus Tendinopathy. Arch Sports Med 3(1):129-133
